decision inevitably needs to be made on where to survey for biological control agents 54 and that decision is often, at least partly, made on the basis of identifying climates 55 similar to the introduced region of the weed. 56 Biological control is being considered in Australia for controlling the cropping 57 and environmental weed Conyza bonariensis (L.) Cronquist (Asteraceae), an annual 58 herb native to South America. The lack of close relatives of the weed in the Australian 59 native flora increases the likelihood of finding agents that will be suitably host-60 specific. In addition, potentially host-specific pathogens and plant-feeding insects are 61 known to be associated with the genus Conyza in South America (e.g. the rust, 62 4 Conyza bonariensis has a widespread native distribution and comprehensive 66 surveys for biological control agents over such a large area would not be feasible due 67 to the time and resources required. Therefore, a prioritisation scheme needs to be 68 established for the location of initial surveys. At a practical level, there are often 69 inexplicable gaps in the recorded distribution of a species in the region of origin 70 without an ecologically plausible reason. These notable absences could be due to lack 71 of surveys or a lack of access to the full set of species distribution records, although 72 these areas should still be considered in any potential surveys. 73 Species niche modelling methods, such as CLIMEX, that compare locations 74 are appropriate for assessing these issues. The "Compare Locations" option in 75 CLIMEX models the species climate suitability based on calculating the weekly 76 growth of a species by the physiological response to temperature and moisture and 77 integrating this annually (Sutherst and Maywald, 1985) . The potential for growth is 78 then assessed for a region using climatic data. The CLIMEX method has already been 79 used extensively in biological control (Scott 1992 Conyza species in Australia (Burry and Kloot, 1982) . The abundance and impact of C.
102
bonariensis is increasing in minimum tillage farming systems in southern and eastern 103 Australia. This change is thought to be a result of better germination conditions, and 104 therefore it is one of the most difficult weeds to control in these systems (Wu et al., 105 2007). The weed can produce large numbers of viable non-dormant seeds that 106 germinate all year round with the potential to complete multiple lifecycles in a year 107 (Wu et al., 2007) .
108
Conyza bonariensis has evolved resistance to a range of herbicides across four 109 different modes of action in eleven countries including Australia (Heap, 2015) .
110
Control in summer becomes increasingly difficult as the season progresses as weeds 111 are often under severe moisture stress at the time of herbicide application, therefore 112 reducing herbicide efficacy (Wu et al., 2007) . Tillage is effective in suppressing plants 113 although mowing is not, as it encourages lateral branching from the base of the plants, 114 6 hardening them off (Wu et al., 2007) . These factors point to the need to consider 115 biological control in cropping situations.
116
In addition, C. bonariensis is an increasing problem as an invasive plant in 117 conservation areas such as urban bushland in Sydney (Clements, 1983 warmer chambers. Only seeds that were observed to be imbibed after the first day 149 were included in the analysis. All non-germinating seeds were examined to see if the 150 endosperm was intact and firm or if they had collapsed and rotted sometime prior to 151 or during the experiment (possibly non-viable seeds).
152
After analysing the first set of data, we considered the period of time that the 153 seeds had been held at 4.0 °C was too short for assessing germination potential. As 154 fungal growth was not a problem at this temperature, a second batch of five dishes was setup at 4.0 °C and allowed to run for 117 days. These were assessed every 156 two or three days. The biomass production of plants growing within the chambers was estimated to be 287 optimal for plants in the 13 to 20 °C temperature range (Fig. 2B) America (Fig. 1) . Estimates of the lower temperature threshold (DV0) derived from 345 seed germination, plant growth and published studies ranged from 3 to 7 °C (Fig. 2 based on the temperatures where increased growth occurred (Fig. 2) . The model was further refined by two stress parameters. Cold Stress was used 382 to define the northern-most limits to the distribution in central North America (Fig. 4) .
383
Hot Wet Stress was used to improve the projection of the distribution in tropical 384 regions of South America (Fig. 4) .
385
The final parameterised CLIMEX model of the distribution of C. bonariensis 386 covers the known native and introduced distribution in the Americas (Fig. 4) Europe by decreasing the degree-day value. Otherwise the model suitability includes 399 the vast majority (99%) of known records from Africa, Asia and Europe (Fig. 4) . The area suitable for the weed (Fig. 6 and 7) . The area most suitable for the weed (EI > 412 30) is indicated by shading on the maps (Fig. 6 and 7) . highly suitable for the HBCA (Fig. 6) , thus indicating suitable regions for 417 prospecting. In Australia, potentially suitable release areas for HBCA -cold were 418 found in Western and eastern Australia (Fig. 6 ). These overlap with major grains 419 producing regions. is suitable or optimal for C. bonariensis (Fig. 5) 
